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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid cyanic acid ester resin composition having 
excellent adhesivity, heat-resistance, moisture resistance, electrical properties, etc., and 
provide a semiconductor sealing device produced by sealing a semiconductor element with 
the cured liquid cyanic acid ester resin composition. 

SOLUTION: This composition is produced by mixing ICQ pts.wt. of a resin composition 
composed of (A) 25-60 pts.wt . of a cyanic acid ester resin . (B) 35-70 pts.wt. of a n epoxy resin 
exhibiting liquid state at room temperature and (C) 0.1-5 pts.wt. of an epoxy-contalning 
silicone oil preparatorily mixed to the cyanic acid ester resin with (D) 0.1-5 pts.wt. of a curing 
catalyst consisting of a metal chelate or a metal salt and (E) 100-900 pts.wt. of a filler . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device using the liquefied closure 
resin constituent and this constituent which close a semiconductor device in PGA (pin grid array), EGA 
(ball grid array), MCM (multi chip module), or FC (flip chip). 
[0002] 

[Description of the Prior Art] According to the application and the purpose, an epoxy resin, silicone 
resin, poly butadiene, polyurethane, phenol resin, etc. are used for the resin seal of electronic parts and a 
semiconductor device. The epoxy resin is most broadly used among these from points, such as a 
mechanical characteristic, an electrical property, thermal resistance, an adhesive property, and chemical 
resistance. Especially, an epoxy resin is made to the semiconductor device closure with a molding 
compound, and it is used for it so much. 

[0003] With the orientation to thin-shape-izing and the miniaturization of electronic parts in recently, 
increase of a degree of integration, etc., the configuration of a semiconductor device is diversified and it 
has become difficult to deal with the semiconductor device of all gestalten by the conventional epoxy 
resin molding compound. It is the semiconductor device integrated especially highly, and when bonding 
wire spacing must be narrowed, a bonding wire bends with the pressure of an inflow of the resin at the 
time of shaping, and it can become what contacts the next bonding wire. Liquefied resin is advantageous 
at the room temperature which a pressure with a bonding wire impossible for does not require for such 
the latest miniaturization and the semiconductor device integrated highly at the time of a resin seal. 
[0004] In order to raise the dependability of the package of EGA or MCM, it is indispensable that the 
adhesion of a closure ingredient, and a semiconductor device and a substrate resist is high. However, 
since a molding compound needs a release agent in order to fabricate it with metal mold, there is a 
Umitation in improvement in the adhesion. Since the liquefied closure resin which does not use metal 
mold for shaping does not use a release agent as an indispensable component, the adhesion which was 
far excellent as compared with the molding compound is acquired, and its dependability of the can also 
improve. Moreover, in the case of the semiconductor device which connects a semiconductor device 
with an external electrode not with a bonding wire but with a solder ball, it is 20-200 of a semiconductor 
device and a packaging substrate. The resin seal of the gap of mum will be carried out using capillarity, 
and operation is difficult if it is not liquefied resin at a room temperature. 

[0005] The hquefied epoxy resin constituent is proposed as liquefied closure resin to these requests. 
However, when liquefied closure resin is an epoxy resin constituent, the amine system compound, the 
acid anhydride, or the phenol system compound is made indispensable as a curing agent. Therefore, 
these epoxy liquefied closure resin is an inadequate property in thermal resistance or moisture 
resistance. Therefore, it is a problem that dependability with the sufficient semi-conductor sealing 
arrangement is not acquired, and improvement in the dependability of liquefied encapsulant is desired 
strongly. 

[0006] Furthermore, the quality of the material which fixes a semiconductor device is cheap from a 
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leadframe or a ceramic, and is expanded to the easy organic substrate of processing. Liquefied closure 
resin which especially a thin organic substrate tends to generate curvature in the case of a resin seal, and 
is not made to generate the curvature is desired. 
[0007] 

[Problem(s) to be Solved by the Invention] The place which this invention was made in view of the 
above-mentioned fact, and is made into that purpose is to offer the semi-conductor sealing arrangement 
which closed the semiconductor device with the hardened material of the cyanic-acid ester liquefied 
resin constituent excellent in adhesion, thermal resistance, moisture resistance, an electrical property, 
etc., and this cyanic-acid ester liquefied resin constituent. 
[0008] 

[Means for Solving the Problem] As a result of examining the liquefied resin constituent for the 
semiconductor device closures by polyfunctional cyanic-acid ester and the epoxy compound, this 
invention as an epoxy resin A liquefied epoxy resin or epoxy resin mixture is chosen at a room 
temperature. No epoxy curing agent or hardening accelerators, such as usual amine system resin or a 
compound, an acid anhydride, and phenol system resin, are used. When the epoxy group content silicone 
oil and epoxy resin which carried out preliminary mixing are made to react to polyfunctional cyanic-acid 
ester and cyanic-acid ester resin by the specific curing catalyst and it is made to harden, thermal 
resistance required for the resin for the semiconductor device closures. Even if it performed the closure 
to that what is excellent in moisture resistance and the adhesion force is obtained, and a thin fiber 
strengthening resin substrate, curvature found out the fully small thing, and this invention was further 
completed for examination in piles about this, 

[0009] That is, this invention is (A), cvanic-acid ester resin . 25 - 60 weight section, (B) Epoxy resin 
liquefied at , room temperature Epoxy group content silicone oil which carried out preliminary mixing at 
35 -70 weight section and (C). cyanic-acid ester resin 0.1-5 Resin constituent which consists of the 
weight section In the 100 weight sections ( D) Curing catalyst which consists of a . metal chelate or a 
metal salt 0.1-5 weight section and (E). buIEhg agent 200-900 The cyanic-acid ester liquefied resin 
constituent which comes to mix the weight section, It is the semiconductor device characterized by using 
this cyanic-acid ester liquefied resin constituent for a list, and coming to carry out the closure. 
[0010] Hereafter, each component which constitutes the constituent of this invention is explained to a 
detail. First, this invention constituent The polyfiinctional cyanic-acid ester monomer used for the (A) 
component is a cyanate group shown in JP,41-1928,B. (-0-C**N) It is the compound which it has, and 
it is used, without being limited especially. Specifically, 2 and 2-screw (4-SHIANATO phenyl) propane, 
screw (4-SfflANATO -3, 5-dimethylphenyl) methane, screw (4-SHIANATO phenyl) thioether, 2, and 
2-screw (4-SfflANATO phenyl) hexa FURORO propane and screw (4-SHIANATO phenyl) ethane are 
illustrated as a suitable thing. 

[001 1] moreover The cyanate of the phenol dicyclopentadiene copolymerization object shown in phenol 
novolak cyanate or IP,6-55814,B as made the resin and halogenation cyanogen which usually contain 
three or more phenolic hydroxyl groups react as a polyfunctional cyanic-acid ester compound used for 
the (A) component, and there is a compound which becomes considering this phenolic hydroxyl group 
as a cyanate group, for example, shown in IP,53-42076,B is mentioned. Further, The above-mentioned 
polyfunctional cyanic-acid ester monomer carries out the preliminary reaction of the (A) component, 
and it can be suitably used as a prepolymer. Extent of the polymerization of this prepolymer With 100- 
degree-C viscosity 0. 1 -1 .0 A poise is desirable. 

[0012] (B) As a liquefie d epoxy resin of a component, at a room temperature, as long as it is liquefied, it 
may be good, and it may be single, or you may be the mixture of two or more kinds of epoxy resins. As 
a concrete epoxy resin, the diglycidyl ether of 2 and 2-screw (4-hydroxyphenyl) propane, 2 organic- 
functions epoxy compounds, such as diglycidyl ether of butadiene diepoxide, vinylcyclohexene dioxide, 
and resorcinol, The glycidyl ether which is made to carry out condensation of a polyhydric phenol or 
polyhydric alcohol, and the epichlorohydrin, and is obtained, Poly glycidyl ester, the novolak epoxy 
resin which is made to carry out condensation of novolak mold phenol resin and the epichlorohydrin, 
and is obtained. The epoxidation polyolefine and epoxidation polybutadiene which carried out 
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epoxidation by the peroxidating method are illustrated, and it uses as a preliminary reaction and two or 
more sort mixture suitably so that it may become liquefied at a room temperature. 
[0013] In addition, a m ono-epoxv compound can be suitably used together and styrene oxide, 
cyclohexene oxide, propylene oxide, methyl glycidyl ether, ethyl glycidyl ether, phenyl glycidyl ether, 
allyi glycidyl ether, octylene oxide, dodecen oxide, etc. are illustrated as this mono-epoxy compound. 
[0014] (C) The epoxy group content silicone oil in the epoxy group content silicone oil which carried 
out preliminary mixing at the cyanic-acid ester resin of a component is the following general formula 
(1). It is expressed. 

General formula (1) RlSi(R)2-0-(SiRR2-0) n-Si : (R) Two Rl (among a formula) n 1-300 it is an 
integer ~ R ~ a methyl group or a phenyl group ~ being shown - Rl and R2 The organic radical which 
has a methyl group, a phenyl group, or an epoxy group is expressed, and the organic radical on which 1- 
10 of Rl or R2 pieces have an epoxy group is shown, [0015] Even when an epoxy group content 
silicone oil is independent, it is usable also as mixture, and tie loadings are this invention. (A), (B), and 
(C) The sum total of a component Inside of the 100 weight sections 0. 1-5 It uses in the amount used as 
the weight section. In adjustment of the constituent of this invention, it is this epoxy group content 
silicone oil. Preliminary mixing is beforehand carried out with a part or all of the (A) component, or it 
and a thing of the same kind, and it uses. When carrying out coincidence mixing of all the components 
of this invention and it adds, bleeding of a part of silicone oil is carried out, and properties, such as 
adhesive strength of the obtained constituent, fall. Preliminary mixing is because this epoxy group 
content silicone oil of 30 or less % of the weight of an amount is added to the cyanic-acid ester resin 
which carried out melting and it mixes to it. Phase separation is easy to happen and is not desirable if an 
addition exceeds 30 % of the weight. In the case of 2 and 2-screw (4-SHIANATO phenyl) propane, 
concrete mixed conditions are temperature. Stirring mixing is carried out in 140 - 180 ** for 4 to 18 
hours. 

[0016] (D) Use a metal chelate or a metal salt as a curing catalyst as a component. It is v^ell-known for a 
metal chelate to be shown in IP,49-16800,B as the manufacture approach of tiie poly SHIANU rate, and 
to become the catalyst of independent hardening of cyanic-acid ester. Moreover, it is well-known in 
JP,61-501094,B that the metal salt of a carboxylic acid becomes the catalyst of independent hardening 
of cyanic-acid ester. Those all serve as cyanic-acid ester of this invention, and a catalyst excellent in 
epoxy hardening. 

[0017] It is the metal chelate of the non-ion mold which generally has 1-6, or a chelate ring beyond it as 
a metal chelate, or an ion mold, and, specifically, iron, cobalt, zinc, tin, copper, manganese, a zirconium, 
titanium, vanadium, aluminum, and magnesium are desirable as a metal. Although it is known for the 
technical field concerned as a ligand of a metal chelate and there is especially no constraint well, the 
easy acetylacetone of acquisition, salichlaldehyde, a benzoylacetone, etc. are good. The metal as a metal 
salt catalyst of a carboxylic acid has iron, cobalt, zinc, tin, copper, manganese, a zirconium, titanium, 
vanadium, aluminum, and good magnesium, and a naphthenic acid or its octylic acid is good as a 
carboxyhc acid. 

[0018] what is examined and determined from LIFE of sufficient storage, and both sides of a required 
cure rate although the amount used as a catalyst changes with classes of catalyst - it is - usually - (A) 
and (B) And (C) The sum total of a component the 100 weight sections - carrying out - 0. 1 - 5 weight 
section - it is - desirable - It is 0.3 - 3 weight section. 

[0019] (E) The bulking agent as a component is made well-known in this kind of constituent, and it is 
easy to be usable [ the bulking agent / the shape of fines of minerals or the quality of organic, a fibrous 
object etc. ] to this. For example, although inorganic powder, such as composition or natural silica 
powder, fused-quartz powder, a mica, an alumina, a BOKI side, titanium oxide, a calcium carbonate, an 
antimony trioxide, silicon nitride, silicon carbide, a boron nitride, sulfuric-acid BARIUMU, clay, talc, 
carbon black, and graphite, synthetic-resin powder, river sand, slate powder, a glass fiber, rock wool, a 
synthetic fiber, etc. are mentioned, these may be one sort or two sorts or more of concomitant use. 
However, it dries beforehand in use and this bulking agent is that moisture content. What is considered 
as 0.3% or less is good, and in order to make good adhesion with the resinous principle which is a major 
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component of this invention, it is good to use together with a silane coupling agent or other processing 
aid. In addition, the loadings of this bulking agent are (A) and (B), although it changes with that class 
and viscosity. And (C) The sum total of a component As opposed to the 100 weight sections 100-900 It 
considers as the weight section. 

[0020] It is also good to carry out initial-complement addition of a coloring agent, a defoaming agent, a 
leveling agent, the surfactant, etc. at the liquefied resin constituent of this invention, and to prepare an 
appearance and a configuration. The liquefied resin constituent of this invention is obtained by kneading 
each component to need to homogeneity using mixed equipments, such as a RADCAI machine, a roll, 
and a kneader. There is especially no limit in the concrete approaches, such as the mixed sequence 



[Example] Next, this invention is not limited by these examples although this invention is explained 
based on an example and the example of a comparison. In addition, the "sections", such as an example, 
and"%" of especially publication is a weight standard unless it refuses. 

an example 12 and 2-screw (4-SHIANETO phenyl) (name-of-article: - BY 16-855 and the product 
made from Toray Industries Dow Coming SiUcon ~) Propane The 1,890 sections and epoxy group 
content siUcone oil Weight per epoxy equivalent 650 General formula (1) It sets. Rl Glycidyl group. 
That by which R and R2 are equivalent to a methyl group The 210 sections At 170 degrees C Stirring 
mixing is carried out for 9 hours, and it is the preliminary mixing article of epoxy group content silicone 
oil 10% content, (it is described as "the preliminary mixing article CI" below) It obtained. 



0022] rYanic-acid ester prepolvmer (viscosity of O.lOpoise, 100 degrees C) The 15 sections, bisphenol 



.femalemold epoxy resin (it LVP(s) trade name: - EPICLON 830 --) the 55 made from Dainippon Ink 
Chemistry section, and neopentyl glycol diglycidyl ether Resin constituent (A:B:C=28.5:70: 1.5) which 
consists of the 15 sections and the preUminary mixing article CI 15 section It is iron <3> acetylacetonate 
(Nihon Kagaku Sangyo Co., Ltd. make) as a curing catalyst . The 1.0 sections. It is gamma- 
glycidoxypropyltrimetoxy silane as a coupling agent, (name of article: A- 187, Nippon Unicar make) The 
two sections, Spherical silica of 10 micrometers of mean diameters (mix with an Ishikawa style raffle 
RAIKAI machine tor 1 hour, and degassing of the MA-100 (Mitsubishi Chemical make) 0.5 section is 
carried out name of article:) It is carbon black as the 400 sections and a coloring agent. Cyanic-acid ester 
liquefied resin constituent (it is described as "Constituent A" below) It obtained. 
[0023] An example 22 and 2-screw (4-SfflANETO phenyl) Propane The ten sections. The EPICLON 
830 LVP 45 section, cyclohexane dimetiianol diglycidyl etiier (trade name: RIKAREJIN DME-100, 
product made from New Japan Chemical ) The 20 sections and preliminary mixing article CI Resin 
constituent (A:B:C=32.9:65:2.5) which consists of tiie 25 sections It is acetylacetone aluminum (Nihon 
Kagaku Sangyo Co., Ltd. make) as a curing catalyst. The 1.5 sections, The A- 187 2 section, spherical 
silica witii a mean particle diameter of 10 micrometers The 450 sections and MA-100 0.5 With an 
Ishikawa style raffle RAJKAI machine, it mixes for 1 hour, degassing of the section is carried out, and it 
is a cyanic-acid ester liquefied resin constituent, (it is described as "Constituent B" below) It obtained. 
[0024] An example 32 and 2-screw (4-SfflANETO phenyl) Propane The 17 sections. The EPICLON 
830 LVP 45 section, neopentyl glycol diglycidyl etiier The 12 sections, epoxidation polybutadiene 
(name of article: ElOOO-3.5, product made from Nippon Oil Chemistry ) The three sections and 
preliminary mixing article CI Resin constituent (A:B:C=39.5:60:2.5) which consists of the 25 sections It 
is octylic acid zinc as a curing catalyst. The 2.0 sections, A-187 The one section, spherical silica with a 
mean particle diameter of 10 micrometers The 450 sections and MA-100 0.5 Witii an Ishikawa style 
raffle RAIKAI machine, mix for 1 hour and degassing of the section is carried out. Cyanic-acid ester 
liquefied resin constituent (it is described as "Constituent C" below) It obtained. 
[0025] an example 42 and 2-screw (4-SHIANETO phenyl) (name-of-article: - SF 841 1 and tiie product 
made from Toray Industries Dow Coming SiUcon -) Propane The 1,700 sections and epoxy group 
content siUcone oil Weight per epoxy equivalent 3,000 General formula (1) It sets and is in R2. 1-10 
pieces Glycidyl group. That by which R and Rl are equivalent to a metiiyl group The 300 sections At 
160 degrees C Stirring mixing is carried out for 9 hours, and it is an epoxy group content silicone oil. 
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Preliminary mixing article of 15% content (it is described as "the preliminary mixing article C2" below) 
It obtained. 2 and 2-screw (4-SfflANETO phenyl) Propane The 20 sections, the EPICLON 830 LVP 45 
section, RIKAREJIN DME-100 The ten sections and preliminary mixing article C2 Resin constituent 
(A:B:C=41. 25:55:3. 75) which consists of the 25 sections Octylic acid zinc The 1.5 sections, A-187 The 
one section, spherical silica with a mean particle diameter of 10 micrometers The 400 sections and MA- 
100 0.5 With an Ishikawa style raffle RAIKAI machine, it mixes for 1 hour, degassing of the section is 
carried out, and it is a cyanic-acid ester liquefied resin constituent (it is described as "Constituent D" 
below) It obtained. 

[0026] Example of comparison lEPICLON 830 LVP It is methyl cyclohexene-dicarboxylic anhydride 
as a curing agent of the 39 sections and an epoxy resin. The 47 sections, RIKAREHN DME-100 The 1 1 
sections, ElOOO-3.5 The three sections. It is 2-ethyl-4-methyUmidazole as a hardening accelerator. The 
0.5 sections, A-187 The two sections, spherical silica with a mean particle diameter of 10 micrometers 
The 450 sections and MA-100 0.5 With an Ishikawa style raffle RAIKAI machine, it mixes for 1 hour, 
degassing of the section is carried out, and it is a cyanic-acid ester liquefied resin constituent, (it is 
described as "Constituent E" below) It obtained. 

[0027] the constituent obtained in the example and the example of a comparison ~ using ~ 1mm in 
thickness, and width of face 5mm 25mm angle with a frame the silicon chip with which the board of 
glass fabric base material copper clad laminate CCL-HL830 (product made from Mitsubishi Gas 
Chemical ) of 0.4mm thickness was equipped is closed ~ heat for 3 hours, and it was made to harden by 
160 ** after 3 -hour heating at 110 degree C, and considered as the test piece. The test result was shown 
in Table 1. The remarkable effectiveness of this invention was accepted. 
[0028] 
[Table 1] 

A trial item A unit Fruit ** Example example of a comparison etc. ~ 1 2 3 4 1 A constituent name A 
sign A B C D E Viscosity A poise 900 850 800 900 650 Glass-transition-temperature ** 168 170 170 
172 158 Bending strength kg/mm2 13 14 15 15 14 A volume resistivity xlOlOohm cm9 88 9 0.2 
Adhesion kg/cm 0.30 0,30 0.350.27 Amount of 0.10 curvatures mum 110 100 110 110120 Water 
absorption % 0.87 0.89 0.82 0.82 0.95 Solder thermal resistance 0/30 0/30 0/30 0/30 18/30 [0029] 
Measurement of various engine performance was performed by [ as being the following ]. 

- Viscosity : Unit The viscosity of 25 degrees C of a poise and the obtained liquefied resin constituent is 
measured using a Brookfield viscometer. 

- glass transition point : Unit ** casting of the obtained liquefied resin constituent is carried out to metal 
mold - it was made to harden at the 3:00 heating back and 160 degree C by 1 10 degree C for 3 hours, 
the 2x6x50mm test piece was created, and it measured using the apparatus for thermomechanical 
analysis. 

- Bending strength : Unit kg/mm2 and the same test piece as the case of glass transition temperature are 
made, and it measures using an autograph. 

- Moisture absorption : Unit % and the same test piece as the case of glass transition temperature are 
made, and it is this test piece. 121 degrees C, two atmospheric pressures, relative humidity It processed 
on 100% of PCT conditions for 24 hours, and considered as moisture absorption in quest of the weight 
rate of increase after processing. 

[0030] - The amount of curvatures : Unit The curvature on the diagonal line of the opposite field which 
closed the closure and the above-mentioned test piece heated and obtained was measured using the 
surface roughness measurement machine using mum and a liquefied resin constituent. 

- adhesion : Unit the 5cmxlOcm liquefied resin constituent which flowed, pasted up the stop frame and 
was obtained within the limit is poured into the glossy surface side of the electrolytic copper foil of 
kg/cm and 35-micrometer thickness ~ it was made to harden at the 3:00 heating back and 160 degree C 
by 1 10 degree C for 3 hours, and the test piece was created, and the with a width of face of 10mm glossy 
surface side of electrolytic copper foil lengthened, it removed, and reinforcement was measured using 
the autograph. 

[0031] - solder thermal resistance : a liquefied resin constituent - using ~ the closure and the above- 
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mentioned test piece heated and obtained — respectively — It was immersed in the solder bath of 240 
degree C after using 30 pieces at a time and carrying out moisture absorption processing of 85 degrees 
C, 85%, and 24 hours for 1 minute. Then, the package front face and the cross section were observed 
with the stereoscopic microscope, and the number of defects / the number of trials showed the result of 
having evaluated tiie existence of generating of an external resin crack and an internal crack, or the 
existence of exfoliation. 

- volume resistivity : Unit casting of omegacm and the obtained liquefied resin constituent is carried out 
to metal mold - it hardens at the 3 :00 heating back and 160 degree C by 110 degree C for 3 hours ~ ^ 
making ~ a test piece with a 2mm diameter [ in thickness ] of 90mm ~ creating — this test piece 121 
degrees C, two atmospheric pressures, and relative humidity It processed on 100% of PCT conditions 
for 24 hours, and measured using the insulating measuring device after processing. 
[0032] 

[Effect of the Invention] The amount of curvatures of the semi-conductor sealing arrangement which the 
cyanic-acid ester liquefied resin constituent of this invention showed a high glass transition temperature, 
was excellent in adhesion, an electrical property, moisture resistance, and solder thermal resistance, and 
used the cyanic-acid ester liquefied resin constituent of this invention is also small, and its dependability 
is highly useful so that clearly from a detailed description and the foUov^ng, an example, the example of 
a comparison, and Table 1. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) . cyanic-acid ester resin Epoxy resin liquefied at 25 - 60 weight section and (B). room 
temperature Epoxy group content silicone oil which carried out preliminary mixing at 35 - 70 weight 
section and (C). cyanic-acid ester resin Resin constituent which consists of the 0.1 - 5 weight section In 
the 100 weight sections (D) Curing catalyst which consists of a . metal chelate or a metal salt 0. 1 - 5 
weight section and (E). bulking agent 100-900 Cyanic-acid ester liquefied resin constituent which comes 
to mix the weight section. 

[Claim 2] The semiconductor device characterized by coming to carry out the closure using a cyanic- 
acid ester liquefied resin constituent according to claim 1. 



[Translation done.] 
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as. (B).sia-cffi«'cj>sx;K='E->'®i]§ 35~7as*aj ^Trntcomm^inuimmawmrhh, 
imtim o.ismMmtiXxfm.^'m] ioo~9oo w^Tiami^'^iiy ^.y-jv^Mt-^vsm^mimb t 

Ma!i&fi^L-rit&S^Tyi!xXT;l'?S«^Ji§m T'iKStLTi^S. -5-<7)/c*fc, ■ett^.x.-K^vSPl^ 
[it*3B2] iS««lfc:IBtl<^j^ryl!x;<.-f;W?5« 10 -^ht. ^(Otiib^ -etO^^tt^jt^BJi^E^^rmiHtt 

im<nmi^mm} [ o o o e i $ ^Nift^^?:H^s«®<iu 

[00 01] -H7^-AJ^b55y:;'*»^>^flrCllO:i^^^:*« 

k>f ) . BGA (^-/P^^U-yKTl^^f ) . MCM ("7 IgfcRO i5rfl4L^< . -etOKO 

\^x^mTi:m±^mm±mmmms&x/m. [ o o o 7 1 

[0002] 20 ffi;^ir^r$*TJt<>co-c, -ecoawfc-tstci^Ji. 

-tcoffljt. awtJEtTx^^fv-fijli. $^U3->a xxyi^jRttffiiimft. atJf::«oi^ryKx;^7^;i^?gttt 

li. ^K'JT-^i^'xy. ^KU'^W^'y. ^xy-zl-ffilii^: iaili«j£!|ij<om!BltJ:oT. ¥»fls«^^»±Lfc^ 

SBIStt. ««tt&imi&fMt=5:fc' «0^>^>x,-K^ [0008] 

^Sjtt«x;K:^f >'SiBl^t-;l/x^ :x:/a>'y?'>yF RxX7";Ufcx.-K^>"fl:^fc:J;S^flcS^jhfflco 

[0003] aetrfcttsm^^Kfaioaffl'fb^'j^'fk'^ lx . ^atm-r* sx;K^i/fijiiifc{4x;K^>'ffl 

Ji^a^LTtJ 0 . ta!3l«ox,ifdf y^^ m^^Va. y x y-;l^^l§^xd^=^f i^aftSMv^li 

ttHit=5:o-C^fc. ^^^L/c^fi^^T v-ryg^xxx^WfflBgtiHiiiii^Ltx^^^fS^S^^i^ 

S)-5T. jJfy-r-f y^^'7>f-^'SPiS:i05<-fr$'&$-x.^v^ y3y:t^;^t^J:tfx;i^^i^fflBg$■!^£««-^kftHSEfc:J: 

JS»Sf(OlS)li<OSgA<Offi*fc: i 0 dCyr -f y^V ORKS-frTlSfliS-arS k^flt^^jtfflffljitC'i^S 

t^:-:>TV%S. 40 [0009] •r^i>*>. 2|s|ffiHJ4, (A). j^ryKxxx 

[00 04] BGA^MCMO>''!-y^r-i;c7)m«tt^|6] 25~60««SB. (B).Ma-Ca[tt-CS>SX4fdfi^ 

±$*St{4. f*±««i:i|i#«^^^SlgUi'';?.hfc 3W0«fta5fcit^(C).i^ry|gxXT;l.g9jitC 

<7)?5iftt*«S;<,^::i:3&««^tifeS. L*»L. twUr-f i^^L^x.-jf=¥i'S^Wi^'J3V3j--f;k 0.1~5 M 

y^^ny/N-'^yh'tt^tiOBlcJe^^*^*, S^fflS- «a5*>'J.^r6iailiaj«!|*) lOOMgJt. 

mi:^Mii:mL^j:\>mm±mm±. mm\i:<m(r> (E).^i^ 200~900 MS^S^LTOr&i^Tyi^x 

mt L^\>^T. =t-)Vr^yy-:jy'^^y\^\iz&Mi x^riy^mmmmi. MtftcSj^ryB?x;^x;p?spK 

X%h. t-k. ^i/m=F^rf.yT'^yirv^->TX'\i^£ m^H^X'hh, 

< m^^-fixf^ymmtnim-i^^i*^M.co^ 50 [ 0 0 1 0 ] &.t. :^mcom.m^fS.i-i^miz 



(3) 

3 

92& ^^miz^^tir^-^ii^Ti-hm (-0-C=N) 

tii . :R«£Wt»± . 2, 2-t'X (4- i^Ti- hyj^-)l')'r 
MM^-i^T-fVy f-:tx-x;K 2,2- 

b'x(4->'T-^h7x-;i^) A.:^f-9-7oorn/t>-atf 
b'x(4-i^r^h7i-;k) x^y*iiKi=3:t<0i: LT 

10 

[ 0 0 1 1 ] (A)j£^fcfflv^i,^tlEi^ryKx 
Xy-fi'%^tLX\i. 7xy-;Hb|cBaS:a^3ffl 

»). Wi-tf. !^raB-4207&^^{c*5iiSa^r7x 
y-yl^y ;K7 -y ^' i^T*- h ft S V^{i1$^^F6-55814^ 

±E<0|J'tigvry|8xxx^W^/v-(^fiiRiG$-a: 
[ 0 0 1 21 (B) jSiJ-OjtRxdf^i^lSlii: LT«. S 

aT«i«-c*)ixjfj:<. ct. 2aa)a±cox;if^ 

fcfCJi. 2,2-b'X(4-bKP=afi^7x-;P) ruyN->' 
Oi^VJi^v'/Wx-r/K T'^'i^xyi^xjKdfi^H. b* 

i;;l.x-T;P^ri:-02m§xd?=5fHb^. ^ffll7xy 

x>tx;K yjK5'y^a7xy-;PffilKfcxtr:5'o;l^b 

Hi, JSefl:Sfc:±0x;K4ri/-(bLfcx;K=>f>"fbKy*V 
7-f>, x;K^i^fl5K'jr^'i^'x>*iM^Sti.. Ma-C 
?K«i:=2rS iotas. ^RJC. 2aJaJ:^^fcL 

[ 0 0 1 3 ] ^:ti, tyx;K^ v-fh^^SEgflfffl-rS 

cifc/p'-c^, z</)=tyx.^^i^{t^tLXii:^i-uy 

jT^i^H, >'i'0'N.^H:>':t^i'H. Totfky>J-^v 40 
.>(f-;P:/'Ji^j^;PX-x7l', xf-;l':/Uj^i/7l/X- 

[ 0 0 1 4 ] (C) iSii-f^vr yl!x;^r;Haiiitc^fiia 

^ttX;K^v-a#W^''J 3 yji-^/KCiJftSX.-Kdf-v' 

HR^d) : RiSi(R)2-0-(SiRR2-0)D-Si(R)2Ri 

(iC*. n ji 1-300 co^grcftO, R{i^^;l^*^ 50 
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l~10il*«x;lt^i/«S:*-tS^r«SIS:^. ) 

10 0151 x.-K=^i^a^w>'U 3 v^t-r^wi^ai-rfc 

<0 (A).(B)t3j:t^(C) BK^i-O^ lOOMgS+tfO 0.1- 
ti, ^^^>'^^i^^)ayi:A)Vi: {k)^^<^)-^ 

li. SSH:5-fr:'::S^r>'g!xx-r^UBill§(30M%JaT<^) 

vifctiS. ^aii*{«0S*%^j8i.5fcffli^fi*«e:: 

2.2-b'X(4-i^r:^h7x-;I^) ro^'tycOJ^. iag 
140~180 rttJV^T, 4~m^5iffS^-tS. 
[ 0 0 1 6 1 (D) ig^i-i: U-C. :^m^W-bXJ4i^ 
ifeS^^-h»i!^4m9-168 

i^r yiSxx-f/l'CO^SlimfOftMIEfc^rS C: h\t^.mZ' 
f>t. *3t. ;<r;P;i<yl!<7)^®gA*5^ryi!x:^x;KO 

x;^T;l'fcx;K=^i^<7)gfl:tg<i:tJ!!l[«Ei:^:S. 
[0 0171 :S«:WfcJ4. ^=¥W-bfcLTHRt=:l 

S^:r-fef-;wr-fehy, •9-i;^;pry^rbh\ ^yv^f 
yPT-b h y^*«J:v^ fi)Vif>-ymn^il§Smh LXff) 

■7:?':^>">Ad5J: < , ;i&;l/,-JfyKk LT:^7xyffiS>S 

[00181 ftHBEt LTfiOT-rSili. Mj^oi^tJ; 

mb-h'm\JS(^h\^<nx. ji^l4(A).(B) fciiX 
(C) IS^J-CO^S: lOOMaJfcLT 0.1~5fi*a5rfc 
0. »^U<{4 0.3~3««a5T*>«.. 

[ 0 0 1 9 1 (E) t \yr:<nmmi:Lmmmh 
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[0021] 

tip. ^miiiztii;>comsmizx-oxm!^^iii>'i> 
mmi 

2.2-\^MA-i^T^hy3.=.M rxif^y l,890gPi:X 
ir^^'^m:^i^')^y:^^)V BY16-855. SSiV • 

jr^a--yif- i^'jny (M) x;jtdfj^i» 65 
0. HRied) fcfcV^Ts Ri*«^^'Ji^y;l^. R.R23{r«;< 

i><^) 210ai: Sr ITOX^T 9^J5S¥ 
a^t. X5K=^fi'^Wi/U3V;t'f ;H0%^WW^ 30 

^^•a (OT r^m^iBiClj tM-T) 

[00221 v-ry^xxx^i^ri'sKy v- (fisafo. 10 

;K^>C, loot:) 15^8. b';^7 xy-zPFSx^-K^i^fiSflg 

(ffiia^:EPICLON 830 LVP. y^it^ (») 

S) 55li5. :^^:t'<>f-;l'^^'J3-;l^>'':5'yi^i^/l'X-x 

;k 15a5t>J:lfl^iiiiS^iBiC115a5A>^>5:S«l!gffldt!Bj 
(A:B:C=28.5:70:1.5) i®flatt«Ek L-CT-bf-zWr-b 

bvit (H^-fk^^ (») S) i-oas. ;{?«yryy^ 

io/iinc7)«<fc>'y;«r mm5XJ/m^tLx/>-:i'^y 

5iiiscx'7>'N>'7-fXf-<a-ci^a-&L, Kist 
-c. i^rym:i^:^y-mm^mmis (wt rfijfiiBj 
A J tm-t) mt:, 
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LON 830 LVP >'^o^^-9-yi/<><:}'/-;l^i^VJ 
i/i;;PX-T;l/ (BIJJkS: >J;i*Vi^'> Dffi-100. ^H* 

mit (tt) 18) Tmaxx/^m-^m ^u^h^sh so 
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fflliffl*!|Jj(A:B:032.9:65:2.5) t; «^b!«ikfCr 

1.5IS. A-187 295. ¥i^[gl0/zm<!0«ttv-'J;«5r 450 
gStJitm-lOO 0.5 5il|5«*^'>'N>'5>f*-f« 

•cii^ss^L, iBfisuT. vryigxxT/i^aptteaiig 
ffljfife (mr rffljsifijBj kE-t) s-^fc. 

[0024] 11^3 

2.2-t'X(4-J^T:^h7x-;W Tn^t^ ITgU. EPIC 
LOM 830 LVP 45^. ^^^y^)Vy^}^-lWjy^)i/-J 
;px-7^;|^ 12gS. x;K^i/'^bifjy;J'i^xy(ffi^:El 
00O-3.5. 0*5?llHl:^ (ft) 13) 3a5tJ<kV^HiS^ 
fnCl 25a5*»^.=5:4fflligfifilt«!l(A:B:O39.5:60:2.5) 

«!fkftHii:tTJi-^'^;HgS© 2.m. A-187 1 
g?. ¥^gl0/imC7)«Ki^y;<^ 450aiJJ:l^l00 
0.5 35^. ^)mii^f^yy^ii^mx^lv^im^'^L. 

w&Lx. i^Tym:i^x^)vmmmmi (lar r« 

figftCj ta-T) Srftt. 
[0025]||iSM4 

2.2-b'x(4->'T*h7x-;W ro/N-y IJOO^tx 
;K#x»#*j^U3y3r-f7l^ (ia=fe:SF 8411. • 
.>ri-r:.y^^ - j/Uny (ft) x,-K=Sf5^a» 3.00 
0. HRstd) ttiV^T, R2<0+CD l-lOffl**^'!; i^i^' 
R,Ri36«^^;i^fc:ffla-rst><0) 300a5k-& 160 
•CT gi^fitfPS^l.. X5jr^>'»^:ti^>Jrjyjr^;W 

15%#W<0iFfilS^ia (J31T r^HiilS^iaC2j tlB 
•t) ^#3t. 2.2-b'X(4-i^r*b7x-;k) TUf^y 

20a. EPICLON 830 LVP 45SB, ^MiWJy D«-100 
lOaJfcit^iHiiS^iffiCZ 25lS5!6»^,«:S®llgadt!B!(A: 
B:C=41.25:55:3.75) tC. ^^^)Vme& 1.5S. A-187 

1?S. ^^[glO/im<^ttyU;i!f 400g|«3J:tXMA-10 

0 0.5 at5r. 5Jll5e;<r^'''^y5>^;^^>^«•clKfHm^ 

t. mLT, 5^ryKxX7^;l,tBPKl»JlifflJS!|iJ (OT 
r«l«!ftD J fciSt) 
[0 0 261 ItSaiHIl 

EPICLOH 830 LVP 39^5. X;Kdr>'SflB«0«fl^Jfc LT 
^^;l^h7bHP*E*7:J';l« 47195. y;^^l>i^> D 
ME-100 lias. ElOOO-3.5 ^ftiEiMfc LT2-X 
f-;W-4-;<f->P-f Sry-7I^ 0.5IS. A-187 235, ¥^ 
egl0^m<':^*ei'U;<r 450SSt>J:tJfMA-100 0.5 

T,>ryKxx7^;p?asje<aiigifflj£!Hj (ot 
Ej tm-)^nit. 

[0027] igst0i&i^Jt«MT-#<bn>::aiS!fij5-fflv^ 

1«. IS 5o<7)mtl=025Mfti0 0.4™ff;^«?5 

;{r7;^^6S«^^«ca-HL830(3yfx^i:!^ (ft) 
iD<^5K-Ht;:S«L^j^'J3y^«yr$-SjtL. no 
iC-CS^iraiai*. 160 icx'3^raJi6»LTSfl:$i*-. 
T^he-XtL/i. ijSi»g*Sr«lfc*tfe. 
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